65.
ON   METHODS   OF   DETERMINING   THE                      OF
SATURATED   STEAM    AND    THE   CONDITION    OF STEAM   GAS.
[From Volume 41, Part L of " Memoirs and Proceedings of the Manchester Literary and Philosophical Society."    Session 1896-97.]
(Read November 3, 1896.)
WHEN, after all air has been expelled from a vessel partially filled with water and kept at rest at a constant temperature, equilibrium Is established, the vapour Is said to be dry saturated steam.
It Is easy to show that under these circumstances the pressure of the steam Is a definite function of the temperature. But It has been found very difficult to show, by direct means, that the density of the steam Is also an invariable function of the temperature, although many experiments, from the time of Watt, have indicated that this Is the ease; those of Fairbairn and Tate being the least open to criticism.
That the density of dry saturated steam Is a constant function of the temperature has, however, been completely established Indirectly by the experiments of M. Regnault on the total heat of evaporation, although these experiments do not directly furnish a measure of the density. These experiments consisted in maintaining a vessel containing a definite quantity of water in steady constant condition as to temperature and pressure and quantity of water, by the steady admission of water at any constant temperature, and the withdrawal of the vapour in an upward direction, with a slow motion so as to preclude the convection of water out of the vessel by the steam, the steam so withdrawn being condensed in a calorimeter back again